Objective: To identify and characterize the interventions that aimed to improve cancer treatment and follow-up care in socially disadvantaged groups. To summarize the state of the art for clinicians and researchers.
Cancer treatment often involves combined modalities 2 such as surgery, chemotherapy, and radiotherapy. In the past decades, more effective and targeted therapeutic modalities and less destructive cancer treatments have been developed 3 such as immunotherapy and drug-targeted therapy. 4 Even so, cancer and its treatment have important physical and psychosocial sequelae. 5 Cancer treatment encompasses not only primary treatment but also follow-up care and management of long-term and late effects such as secondary effects and complications. 6, 7 Prolonged fatigue, cognitive limitations, depression/anxiety, sleep problems, pain, and sexual dysfunction are consistently present in cancer patients during and after primary treatment. 8, 9 The psychosocial circumstances of cancer patients are often neglected, which is a major clinical flaw, because they often influence patients' quality of life, adherence to treatment, or survival. 10 To increase treatment effectiveness, complex psychosocial approaches such as those used in psychoeducational interventions may be required. For instance, the literature shows that psychotherapy interventions for cancer patients are effective in improving quality of life, reducing psychological distress, improving coping skills, and reducing the distress associated with symptoms such as pain. [11] [12] [13] [14] In addition, it is important to take into account that in cancer, similar to other disease, there are systematic inequalities that increase the burden of the disease in some groups 15 In particular, cancer incidence and mortality is higher in low-or middle-income countries. 1 For example, studies indicate that education, income, inequality (expressed by the Gini coefficient), the availability of cancer control policies and programs, and the performance of the healthcare system are good predictors of the mortality-to-incidence ratio (MIR) of lung, breast, cervical, and colorectal cancers. 16 Additionally, some authors point to geographic disparities arising from, among other things, the distance between the place of residence and the cancer care center, and the associated transportation challenges. 17, 18 Ethnic disparities range from unequal distribution of cancer risk factors to inequalities in prompt diagnosis and appropriate therapy. 19, 20 These social inequalities can limit access to cancer treatment and increase disparities in cancer treatment and care. The literature suggests that health disparities are multifactorial and that when designing interventions to reduce inequalities in cancer, theoretical frameworks and models that offer insights into targeting and tailoring interventions for improving health behavior choices and opportunities should be used. 21 However, to the best of our knowledge, no review has evaluated the effectiveness of interventions to improve cancer treatment and follow-up care in socially vulnerable population groups (based on ethnicity/race, geographical area, socioeconomic level, or gender).
Therefore, the main objective of this systematic review was to identify and characterize the interventions that aimed to improve cancer treatment and follow-up care in socially disadvantaged groups. Additional aims were to assess the effectiveness of each intervention and synthesize the results in order to facilitate comprehension of the state of the art for clinicians and researchers.
| MATERIAL AND METHODS

This paper is part of a broader research project that aims to identify
and analyze healthcare interventions to improve healthcare in socially vulnerable population groups.
22-25
The review and its procedures were planned, conducted, and reported according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines. 26 The review was preregistered in Prospero with ID CRD42018102496.
| Data sources and searches
A specific search strategy was developed for Medline through Ovid 
| Study selection
We included studies that assessed the effectiveness of interventions to improve cancer treatment and follow-up care in socially vulnerable population groups. The criteria applied are described below.
| Inclusion criteria
Eligible designs were randomized controlled trials (RCT) and quasiexperimental (QE) studies with a control group (usual care or enhanced usual care). The studies took place in primary, secondary, or tertiary care settings or nonclinical settings (especially community centers or participants' homes). Participants were undergoing cancer treatment or were in the post-treatment period, and the interventions aimed to decrease social inequalities based on gender, ethnicity/race, socioeconomic status, or geographical area in the treatment or follow-up of patients with cancer.
| Exclusion criteria
In order to reduce the heterogeneity of interventions, we excluded studies reporting on interventions that were not delivered in Organization for Economic Co-operation and Development (OECD) member countries at the time of the study identification stage (December 2016). Membership in the OECD was used as a proxy for the identification of economically developed countries.
| Data extraction, synthesis of results, and quality assessment
Titles and abstracts were screened for eligibility, and those fulfilling the inclusion criteria were included in the next stage, when the full texts of the selected abstracts were retrieved and assessed. Those that met the inclusion criteria were included for data extraction.
We designed and used structured forms to extract pertinent information from each article, including information about the study design, population characteristics, axis of inequality, cancer type, duration, follow-up, setting, and outcomes.
The methodological quality of the studies was assessed using the Quality Assessment Tool for Quantitative Studies, 27 which evaluates both internal and external validity, classifying studies in three categories (strong, moderate, or weak) based on six aspects: selection bias, study design, confounders, blinding, data collection, and withdrawals and dropouts. Two reviewers independently extracted the information and performed the assessment of the methodological quality, and a third reviewer was consulted to resolve any disagreements.
Results were analyzed qualitatively as a function of the outcome measures assessed, which were categorized into six groups described in more detail in the results section. To focus on the best available evidence on how to improve outcomes, the qualitative summary included a description of the features of interventions that obtained a good (ie, moderate or strong) methodological quality rating and significant improvements in each respective group of outcome measures. In addition, we assessed the overall effectiveness of each intervention by determining whether significant post-intervention improvements were observed in the experimental group relative to the control or comparison group considering all outcomes assessed, and classified interventions into one of three effectiveness categories: high, medium, and low. Interventions were determined to be highly effective when they achieved statistically significant improvements in almost all (greater than 75%) of the predetermined outcome measures. Medium effectiveness was defined as statistically significant changes in some (between 25% and 75%) of the outcome measures. Low effectiveness was defined as statistically significant changes in less than 25% of the outcome measures. and 22% strong quality rating 28, 38, 46, 49, 51, 54, 60, 63 ( Table 2 and Figure 2 ).
| Description of the interventions
| Effectiveness of the interventions
For the purpose of analysis, the publications were divided into six groups based on the type of outcome variables assessed: quality of life, psychosocial factors, knowledge, treatment, pain management, and lifestyle habits (exercise or dietary habits). Furthermore, the features of interventions with good (strong or moderate) methodological quality that obtained statistically significant results have been described in more detail (Appendix B).
| Quality of life (n = 20)
Twenty interventions/publications assessed health-related quality-of- improved management of uncertainty and self-efficacy, 45 and improved somatization of symptoms. 60 In all these interventions, participants were undergoing treatment, except for one, which was conducted in female survivors 45 and one which was conducted in patients who had undergone surgery with and without adjuvant treatment. 62 Regarding the strategy used, six were multiple-component interventions based on patient education and counselling that also included organizational changes such as bringing in specialist healthcare staff 37 or the use of telemedicine. 29 One intervention evaluated general knowledge and interest in learning of health professionals (physicians, nurses, and pharmacists) from rural areas. 42 One intervention aimed to improve knowledge about risk factors, symptoms, adverse effects of treatment, treatment efficacy, and methods of treatment of breast cancer in women who had undergone surgery. 62 One intervention evaluated improvement in knowledge and information-seeking competence in female survivors of breast cancer from ethnic minorities. 47 Finally, another intervention evaluated knowledge about long-term and late treatment effects of breast cancer in younger African-American and Caucasian survivors. 45 Regarding the strategy employed, one intervention used counselling, 62 another education for professionals, 42 and two were multimodal strategies with educational or counselling components and online follow-up (telemedicine). 45, 47 Three interventions were culturally adapted, using materials specifically designed for the target population, 45 representative staff, 62 or a combination of these two adaptations. 42 Pain management (n = 6)
Six interventions/publications reported results on pain management (intensity, severity, and perception) during treatment or followup. 28, 29, 35, 39, 40, 56 All aimed to reduce inequalities based on ethnicity/race or socioeconomic level and mostly targeted women with breast cancer. Four were of weak methodological quality, one was of moderate methodological quality, and one of strong methodological quality. Of the two interventions with good methodological quality (33% of total), 28, 29 only one intervention achieved significant improvements compared with control in moderate to severe pain. 29 It was an intervention targeting women in treatment for breast cancer; it involved doctor-patient communication by telephone and was culturally adapted. The other intervention was educational and also reported significant differences, but results were worse in the intervention compared with the control group. 28 Lifestyle habits (n = 3)
Three interventions reported results on healthy lifestyle habits. 32, 38, 46 All three were conducted in patients with breast cancer (two in survivors 32, 46 and one in patients undergoing treatment 38 ). Two targeted inequalities based on territory 32, 38 and one based on ethnicity/race. 46 Two interventions were of moderate methodological quality, 32, 46 and one was of strong methodological quality 38 ; thus, all three were good methodological quality interventions (100%). All interventions reported significant improvement in adopting healthy-lifestyle habits.
One achieved better weight maintenance in the intervention group, 32 one increased physical exercises, 38 and one achieved lower calorie intake, higher fruit and vegetable consumption, and smaller waist circumference. 46 The three interventions used multicomponent strategies, which included education and specialized advice on weight loss (given by telephone), 32 on taking up physical exercise, 38 or dietary education
given face-to-face with follow-up by telephone for improving dietary habits. 46 Two of the interventions were adapted to the culture of the target population.
32,46
4 | DISCUSSION
The current manuscript offers a global overview of what interventions are being conducted from within the health system to decrease inequalities in the treatment and follow-up of cancer, building on previous reviews that focused on specific outcomes, cancers, or vulnerable population groups. [64] [65] [66] Using the approach of a scoping review and the methodology of a systematic review, 67 vival has improved in higher income countries due to early detection, the use of combined treatment modalities, and the development of effective immunotherapy and drug-targeted therapy. 2 Second, the goal to improve quality of life among survivors has resulted in the creation of specific instruments designed to measure it in different groups of cancer patients. Third, and perhaps most important, research has documented racial/ethnic and socioeconomic inequalities when it comes to quality of life of cancer patients 68 suggesting the need to develop strategies targeted to the needs of disadvantaged subpopulations. 15 Psychosocial factors such as symptoms of anxiety and depression or lack of social support have also been frequently targeted by the included interventions, which responds to the need to reduce documented inequalities in mental health of cancer patients. 9 For instance, untreated clinical depression has been associated with lower survival, possibly due to lower treatment adherence, and is one of the explanations put forward to explain social disparities in cancer outcomes. 69 However, treatment adherence was only considered in a small number of interventions and so was knowledge about cancer. Knowledge about the disease is a potential driver of treatment adherence and treatment adherence is in turn essential to obtain optimal outcomes. 70 Because these interventions target cancer patients undergoing treatment or cancer survivors, it is logical that improving adherence should be a priority, especially having in mind that patients form minorities usually have lower adherence. 71 Our results point to important areas that have been overlooked.
This systematic review did not identify any intervention aimed at reducing gender inequalities, although some gender disparities in diagnosis and survival have been documented. 72, 73 The interventions identified primarily aimed to reduce race/ethnicity inequalities in breast cancer. The reasons for this could be that certain populations such as African-Americans or Latinas are more accessible because breast cancer is among the most prevalent cancers with very high survival rates.
Actually, less than 40% of interventions were conducted in patients with other cancers, signaling the need for research beyond this population because inequalities in cancer treatment and care are not restricted to breast cancer patients. It is also important to note that almost all interventions were conducted in the United States, where health-care organizations routinely collect and report race and ethnicity data, and this is considered an essential step for addressing disparities in health care. 74 In contrast, disparities related to territory were less frequently addressed. For instance, only one intervention aimed to improve access to cancer care for patients residing in rural areas. 44 A very small number of interventions addressed lifestyle habits; however, they were all successful in improving aspects such as diet or exercises. 32, 38, 46 This successful implementation shows that targeting lifestyle habits is a promising and feasible strategy to reduce disparities in cancer outcomes, as minority populations or populations with lower socioeconomic status show higher prevalence of risk factors for cancer such as obesity or lack of exercise. 75, 76 Finally, among all common treatment adverse effects and physical sequelae, such as long-lasting fatigue, nausea, and anemia, only pain was targeted in the included interventions.
Whereas pain is certainly important, other physical symptoms should also be examined in socially vulnerable groups.
The majority of interventions were multicomponent, including aspects such as education, counseling, organizational changes, or navigation. However, we did not observe that the multicomponent approach was associated with treatment success, as it was common among both effective and ineffective interventions. Similarly, the majority of interventions used some sort of cultural adaptation, but that, too, did not appear to be associated with treatment success.
We based our judgment regarding cultural adaptation on whether it was reported by the authors of the article; however, it is possible that some adaptation was present even when it was not explicitly mentioned.
| Study limitations
There are some inherent limitations to this type of systematic review, primarily publication bias toward positive outcomes. 77 Similarly, heterogeneity of sample sizes, target populations, methodological quality, and outcome variables make the integration of the evidence difficult and meta-analysis impossible. To solve this issue, the features of effective interventions were summarized for each group of outcome variables excluding publications at high risk of bias. In addition, an overall evaluation of the effectiveness of interventions was made.
However, these results must be viewed with caution because they are based on the proportion of outcomes with statistically significant improvement following the intervention and do not take into account the clinical significance of this improvement.
| Clinical implications
Socially disadvantaged populations must cope with disparities in cancer care that may be reflected in lower treatment adherence, worse mental health, pain, and stress management that ultimately translate into lower quality of life and survival. 78 There has been substantial progress in the study of social inequalities in cancer over the last decade, and we are now starting to see the results of studies that go beyond flagging up cancer inequalities and focus on eliminating them.
Future efforts should focus on the intersection between different social inequalities, improving and targeting intervention strategies to key population characteristics and evaluating which strategy components achieve the best results.
